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With medical advancement and technology, generations are living longer. The process of 
aging is accompanied by development of chronic disease, reduced physical function, and 
increased risk of mortality. Older adults do not meet dietary requirements for fruits and 
vegetables due to lack of access, early satiety, socioeconomic factors, etc. Without proper 
attainment of fruit and vegetable recommendations, older adults are placed at risk of 
chronic disease. Interventions exist to help bridge the gap between older adult nutrition 
and currently established dietary guidelines. Built environments, such as community 
gardens, have received attentions in the public health arena as a successful way to engage 
the older adult population with benefits ranging from improved dietary behaviors to 
increased socializations and improved mental health. Many services for older adults are 
financially supported through the Older Americans Act.  Interventions between 
community and academic entities require collaborative effort of the researchers at the 
university, the community members, as well as cooperative extension. Successful 
interventions engage all levels of the socioeconomic model. Engagement of all program 
stakeholders as well as clear communication and group collaboration serve as critical 
necessities in supporting a sustainable intervention of this kind.  
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Generations are getting older; therefore, it is now a critical time to understand the 
aging process, the nutrition recommendations to promote healthy aging, and the specific 
barriers to effective health change among this age group (Kennedy et al., 2014). The 
older adult population is rising, reaching around 40% of Kentucky households with at 
least one individual who is 60 years or older (KRS 2.089).   
Older adults are not only at nutrition risk due to their advanced age and presence 
of disease, but also due to underlying factors beyond their control. With aging, appetite 
tends to weaken due to taste changes, gastrointestinal issues, early satiety, polypharmacy 
and acute illness. Physical function tends to decline along with increased arthritis, 
causing issues with dexterity and presenting challenges with food preparation and feeding 
independence. Cognitive decline can lead to the onset of chewing and/or swallowing 
difficulties, thus placing the individual at a risk of aspiration or reduced intake. Access to 
food is a primary concern for this population, due to economic burden and/or lack of 
transportation. Presence of one or more of these obstacles can cause and individual to fall 
short of the dietary recommendation (Nicklett & Kadell, 2013).  
Both present and perceived barriers cause a lack in attainment of the necessary 
vitamins and minerals, causing deficiencies. Consumption of phytonutrient rich fruits and 
vegetables has demonstrated to be an effective measure in combating chronic illness, 
boosting immunity, and reducing inflammation. Among the phytonutrients, berries, such 
as blackberries, receive attention for their increased anthocyanin and flavonoid content 
(Prior & Cao, 2000). 
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In an effort to reduce food insecurity and malnutrition among the older adult 
population, community outreach has shown to be an effective technique in improving 
health and quality of life (Austin, Johnston, & Morgan, 2006). Built environments have 
been proven as a method to engage older adults, promote healthy behaviors, and 
improved mental health(Jackson, 2003). Effective interventions engage the stages of the 
socioecological model (SEM), allowing the researcher or the community leader to 
understand factors that can affect behavior. The SEM ultimately is one of the most 
important guides in effective intervention delivery (Fitzgerald & Spaccarotella, 2009). 
Programs are made available through the economical and legislative support of the Older 
American’s Act (OAA). The OAA supports programs such as Meals-on-Wheels, 
nutrition education, senior and community centers, transportation services and more. All 
services and/or programs are made available at little to no cost to the individuals who are 
in most need (Ujvari, Fox-Grage, & Houser, 2019). Community-academia partnerships 
help to foster these community-based interventions with the support of evidence-based 
research. This partnership allows cutting-edge research to travel beyond publication and 
into the communities that are in most need (Meade, Menard, Luque, Martinez-Tyson, & 
Gwede, 2011).  
1.2 Statement of the problem 
 
Senior citizens do not consume the minimum recommendations of fruits and 
vegetables. Although built environment models have presented themselves as a 
mechanism to address health concerns, there is a gap in research related to older adult 
nutrition status and food accessibility. Additionally, research has not been performed to 
specifically look at the accessibility of blackberries and the impact of regular 
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consumption on anthropometric and metabolic measurements. The purpose of this study 
was to determine the feasibility of implementing a sustainable cross-collaborative 
community-based program that provided nutrition education and the provision of a 
sustainable source of blackberries to older adults attending a Senior Center. The project 
embodied a three-tier approach: 1) establish a viable partnership between three entities 
(the University, Cooperative Extension, and the Senior Center) 2) through partnerships 
maintain, harvest and provide blackberries to Senior Center participants and 3) provide 
an education component to Senior Center attendees through the outreach of Cooperative 
Extension to increase their knowledge about the health benefits of consuming fruits and 
vegetables.  
 
1.3 Research Questions 
 
1.) What challenges and success are experienced by community partners when 
implementing a cross-collaborative Cooperative Extension series (BerryCare) 
consisting of education lessons, hands-on planting, growing and harvesting 
blackberry bushes?   
2.) What effect did BerryCare have on health outcomes (weight, blood pressure and 
physical function) and phytonutrient knowledge of older adults attending a rural 
senior center in central Kentucky following implementation of BerryCare?   
3.) What effect did providing blackberries to older adult senior center participants 
have on their intake of blackberries?   
4.) How were the harvested blackberries used by the senior center? 
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1.4 Hypotheses  
 
1.) The community leadership team and research team will work through BerryCare 
challenges to provide blackberries to older adults that attend a rural Kentucky 
Senior Center.  
2.) Following participation in BerryCare older adults will have significant 
improvements in health outcomes and phytonutrient knowledge. 
3.) BerryCare will be successful in increasing intake of blackberries among an older 
adults that attend a rural Kentucky Senior Center. 
4.) Throughout blackberry season, the blackberries will immediately be harvested 
once they are ripe and utilized by the senior center in a timely manner.    
 
CHAPTER TWO: REVIEW OF THE LITERATURE 
 
2.1 Aging and Chronic Disease 
 
Mammalian aging is the biological process of losing physiological function, 
which increases the risk of illness and disease. Human aging can be accelerated by risk 
factors, such as cancer, diabetes, cardiovascular or neurodegenerative diseases. 
Advancements in medicine have demonstrated the capacity of slowing down the aging 
processes and extending human life expectancy (López-Otín, Blasco, Partridge, Serrano, 
& Kroemer, 2013). Aging can be delayed through both pharmacological and dietary 
approaches (Kennedy et al., 2014). A diet centered around fruits and vegetables has been 
shown to reduce inflammatory risk factors due to their vitamin, mineral, and 
phytonutrient capacity (Boeing et al., 2012).  
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2.2 Health Benefits of Fruits and Vegetables 
 
Concentrated with an array of health-promoting vitamins, minerals, and 
phytonutrients, fruits and vegetables have proven to be essential to the human diet. 
Phytonutrients may be well known for giving fruits and vegetables their distinct color, 
but they are also recognized for their invaluable role in disease prevention. Carotenoids, 
flavonoids, and anthocyanins are the more notable phytonutrients, each providing a 
different benefit to the body (Murphy, Barraj, Spungen, Herman, & Randolph, 2014).  
Phytonutrients are well known for their anti-inflammatory effects, antioxidant capacity, 
and amplification of the body’s natural immune response. They serve to neutralize free 
radicals that are commonly produced by inflammation and suppress disease causing cell 
damage (Rahal et al., 2014).  
2.2.1 Health Benefits of Berries  
 
Anthocyanins, a classification of phytonutrients, include cranberries, raspberries, 
blueberries, and blackberries. Research has shown that a one cup serving of these berries 
can result in an intake of 100 to 200 mg of anthocyanins. This amount is far beyond the 
average flavonoid content for any other fruit or vegetable (Prior & Cao, 2000). 
2.2.2 The Blackberry: Health Benefits, Cost Analysis, and Classification 
 
 Blackberries, the official fruit of Kentucky, are a particularly rich source of 
phytonutrients and other bioactive compounds. There are a variety of pieces that make up 
a blackberry’s composition, including anthocyanins, phenols, sugars, vitamin C, 
chlorophyll, and carotenoids (Ali et al., 2012). Due to their increased potency of 
bioactive and health-promoting compounds, they are protective against cellular damage 
and degeneration. Additionally, adequate intake of these phytonutrient-rich berries is 
 6 
negatively correlated with body mass index, which is a health indicator for disease risk 
(Ali et al., 2012).  
 One component of blackberries that has demonstrates a protective effect against 
oxidative stress is flavonoids. Flavonoids are polyphenolic phytochemicals that are 
heavily concentrated in fruits and vegetables. There is a negative correlation among 
flavonoid intake and cardiovascular risk. Flavonoids serve as a mechanism to inhibiting 
LDL oxidation, reducing endothelial wall damage, and preventing atherosclerosis. 
Adequate intake of fruits and vegetables plays a key role in minimizing oxidative stress. 
(Kim, Vance, & Chun, 2016). 
Another class of compounds, found in blackberries and are rich in antioxidant 
capacity, are phenols. Phenols, found in many fruits and vegetables, have been shown to 
exhibit antioxidant properties in the prevention of LDL oxidation, cardiovascular disease, 
and type 2 diabetes. A research study performed by Huang, Zhang, Liu, and Li (2012), 
exclusively measured the phenolic content and total antioxidant capacity in three berries: 
strawberries, blackberries, and blueberries. The researchers measured the composition of 
various berry extracts, and found that blackberries, as well as blueberries, contained very 
high antioxidant capacity. Additionally, blackberry phenol content was significantly 
correlated with antioxidant capacity (Oszmiański et al., 2015) 
Blackberries, a type of bramble fruit, are found to more expensive with a shorter 
shelf-life when compared to their citrus fruit counterparts. In 2017, U.S. blackberry 
production’s estimated value reached $31.1 million, making it one of the most expensive 
fruits on the market. They reach their premium cost both at the early and late stages of 
their season (USDA, 2017). According to a cost analysis performed by the United States 
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Department of Agriculture, in January 2019, the national weighted average retail price for 
non-organic and organic (5.6-6 oz. packages), respectively $2.43 (5,958 stores) and $4.04 
(761 stores) (USDA, 2019). There are variety of blackberries, each classified according 
to their cane architecture: erect, semi-erect, and trailing as well as “thorny” or 
“thornless”. It takes approximately 35-45 days for a blackberry flower to produce ripened 
fruit. There are a variety of blackberries, including Natchez, Osage, Ouachita, Navaho, 
and Apache, each one differing in size, acidity, yield potential, shelf-life (McWhirt, n.d.). 
A single blackberry bush has the capacity to provide up to 3 pounds of berries. With 
favorable growing conditions, this bramble fruit has the ability to survive 12 or more 
years. Trailing blackberry varieties are not as successful in Kentucky due to the state’s 
winter hardiness (Kaiser & Ernst, 2018). Hardiness zones are geographically defined by 
the minimum and maximum temperature in the zone. Plant hardiness is the capacity for a 
crop to survive in a particular hardiness zone. Success of crop growth, in this instance, 
blackberry growth, is determined by the hardiness zone in which the state belongs (Perry, 
n.d.). According to the USDA, the state of Kentucky primarily resides in zone “6b” 
indicating that its average minimum temperature is -5°F to 0°F (USDA, 2012). 
2.3 Fruit and Vegetable Consumption in Older Adults  
 
According to the American Dietary Guidelines (2015-2020), 2.5 cups of 
vegetables and 2 cups of fruits (one cup can be juice), are recommended per day. 
Attainment of this recommendation is important to all age groups; however, older adults 
may find it particularly challenging to meet this recommendation. Although the majority 
(90%) incorporate at least one serving of fruits and vegetables in their diet, approximately 
half of the adult population fails to reach this evidence-based recommendation. In older 
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adults, ages 65-74, more vegetables are consumed than fruit and in older adults, ages 75 
years and older, more fruit is consumed than vegetables. It is incredibly important for 
older adults to prioritize their consumption of fruits and vegetables. As they often fall 
victim to poor appetite and early satiety, older adults quickly become deficient in health-
preserving vitamins and minerals. (Nicklett & Kadell, 2013). 
Populations and life stages are not all equal when it comes to nutritional status. 
The youngest and the oldest members of a population are most susceptible to 
malnourishment, as revealed by many research studies. Poor nutrient consumption and 
lack of energy intake is increasingly more common among the older population when 
compared to younger adults. Poor macronutrient, micronutrient, and overall caloric intake 
are precursors for weakened bone mineral density, increased injury, reduced motility, and 
increased mortality. Although typically attaining the protein requirement, a high 
percentage of older adults do not meet overall energy, calcium, and vitamin D 
requirements. Through the process of aging, these micronutrients vastly increase in 
importance (Grieger & Nowson, 2007). 
Poor caloric intake is related to nutrient deficiencies and, consequently, the 
development of chronic disease. Consuming at least five servings of fruits and vegetables 
is recommended to reduce the risk of chronic diseases like cancer, cardiovascular disease, 
and type 2 diabetes. A study performed by Hung and associates (2004), revealed that high 
consumption of fruits and vegetables is associated with a small reduction in risk of the 
major chronic diseases and all-cause mortality. Fruit and vegetable intake has also shown 
to help to support muscle strength and physical function among this demographic, which 
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in turn can help prevent the risks of having poor physical function, including incidence of 
falls with injury and cognitive impairment (Neville et al., 2013). 
Without adequate nutrient intake, the elderly population is at high risk of 
developing chronic disease and their debilitating effects. Although malnutrition is highly 
prevalent in this population, incidence of obesity is also climbing. It is well-known that 
many older Americans fall victim to obesity. A research study, published in the American 
Journal of Clinical Nutrition, examined the association between nutritional risk 
indicators and incidence of obesity in older adults. Of the 179 participants, roughly 80% 
fell within the overweight or obese classification. This particular study had a unique 
focus on rural Americans. The results indicated that there is increased nutritional concern 
for rural, single, elderly women, that are overweight and obese in comparison to their 
male counterparts. Additionally, adiposity and BMI were strongly correlated with 
functional limitations. Poor nutrient intake and unhealthy dietary patterns were related to 
incidence of overweight and obese status in rural older adults (Ledikwe et al., 2003). 
2.3.1 Barriers to Fruit and Vegetable Consumption in Older Adults 
 
Older adults’ eating habits are incredibly complex, and determinants of intake and 
eating habits are heterogeneous (Nicklett & Kadell, 2013). Aside from individual taste 
preferences, older adults have complications and obstacles related to fruit and vegetable 
intake. Older adults are at an increased risk of developing functional limitations, 
disability, and chronic disease side effects (degeneration and dysfunction). Not only is 
this population predisposed to poor nutrient intake due to their own physical restrictions, 
but accessibility and consumption of the actual fruits and vegetables is incredibly 
challenging among this population. Decreased function can lead to inability to acquire 
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and prepare fruits and vegetables. Another co-existing factor is decreased appetite. Older 
adults have decreased energy needs and, as a consequence of aging, appetite may 
diminish. Access to affordable fresh fruits and vegetables is not only dependent upon the 
mobility status of the older adult, but their proximity to grocery stores, socioeconomic 
status, marital status, social support, and knowledge. Socioeconomic status plays a key 
role in incidence of fruit and vegetable intake. Financial capabilities are strongly 
correlated with dietary behaviors and geographic location and community resources are 
an influential factor for older adult fruit and vegetable intake (Nicklett & Kadell, 2013). 
A study, published in the Journal of Nutrition Education, used qualitative 
methods to assess the unique barriers that the elderly face in regards to purchasing and 
preparing their food. A quote from one participant represents just one of the many views 
that this population holds towards food behavior, “I’m very interested in nutrition and I 
read everything that I can get about it. And I try to do what I think is right, except when it 
conflicts with the difficulty of doing it. Or the cost of doing it. Those are the two things 
that I think influences the way I plan my meals” (Falk, Bisogni, & Sobal, 1996). 
2.3.1.1 Appetite  
With an increase in age, there often is a decrease in appetite and thirst. This loss 
of appetite can be a consequence of many things including oral health, taste changes, and 
gastrointestinal problems. Poor dentition is one of the main causes of poor intake, 
specifically fruits and vegetables. The texture of many proteins, as well as fruits and 
vegetables can be challenging to chew and swallow. Older age is accompanied by 
changes in taste and smell and, therefore, food preference.  Additional competing appetite 
antagonists include, but are not limited to, digestive issues, respiratory conditions, 
depression, and emotional responses (Nicklett & Kadell, 2013).  
 11 
2.3.1.2 Physical limitations and social support 
 
Physical ability to prepare fruits and vegetables is a strong predictor of adequate 
nutrient intake. Those with poor mobility are at risk of malnutrition due to the inability to 
transport themselves to the kitchen or to the store to acquire ingredients. Furthermore, 
older adults are often afflicted with forms of arthritis which can cause dexterity issues 
and challenges with food preparation. Single older adults are less likely to be motivated 
to prepare complete and nutritious meals for just themselves (Nicklett & Kadell, 2013). 
Older adults with adequate social support are more likely to thrive nutritionally 
than those without assistance. Meal consumption in a social setting correlates with 
increased consumption of fruits, vegetables, and overall energy intake. As such, 
congregate sites for meals have proven to positively influence nutritional status and food 
intake in elderly Americans (Nicklett & Kadell, 2013). 
2.3.1.3 Preparation and acquisition  
 
Nutritional status is heavily reliant upon geographical location. Elderly adults 
living in rural areas of the country, have their own unique challenges related to fruit and 
vegetable intake. With fewer fresh food options in these areas, older adults have a 
selective list of fruits and vegetables that they can purchase. Those with limited mobility 
and no method of transportation, are predisposed to inadequate intake as rural areas 
typical have grocery stores established miles away from the home. Lastly, government 
assistance programs have less coverage in rural areas and therefore those that would 
benefit from these programs, such as Meals on Wheels, may not be reached (Nicklett & 
Kadell, 2013). 
2.3.1.4 Socioeconomic status and knowledge 
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 Older adults, typically living alone, are at an increased risk of having inadequate 
resources. Those elderly adults within the lower income bracket are likely to be 
predisposed to poor fruit and vegetable intake. Furthermore, fruits and vegetables are 
found to be the more expensive grocery items, therefore, those with access and resources 
may still opt to by foods that are less costly and more shelf stable. Overall, the low-
income demographic has been shown to have poor dietary quality, specifically with 
inadequate fruit and vegetable intake. Nutritional knowledge is another factor that 
influences dietary behavior and is a major predictor of fruit and vegetable intake. Even 
with access and resources, without proper knowledge of the current dietary guidelines, 
older adults may falsely believe that they are meeting the recommendations when they 
are not (Nicklett & Kadell, 2013). 
2.4 Community Outreach  
As described, there are many barriers that present a challenge to older adults that 
prevent them from meeting their nutrition needs. In an effort to improve food 
accessibility among this demographic, community programs help connect older adults 
with the food and resources they need to overcome their perceived barriers. Community 
outreach is crucial to serve the older adult population and service organizations have 
successfully been able to provide local fruits and vegetables to individuals faced with 
financial disability. Community outreach plays a key role in connecting the under-
nourished populations to locally grown food. There are many ways that community 
action improves food quality and nutrient composition for elderly Americans. Action has 
been taken in the United States, and the results are promising. Supplemental Nutrition 
Assistance Program (SNAP) promotions in farmers’ markets directly connect the lower 
socioeconomic citizens to their farmer and the fresh produce they yield. Additionally, the 
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Meals-on-Wheels delivery program is notorious for their service to the older adult 
population by providing the home-bound with regular meals. Unfortunately, this realm of 
outreach is not well-understood as it is under-evaluated (Nicklett & Kadell, 2013). 
2.4.1 Older Americans Act 
 
The Older Americans Act (OAA) of 1965 served to establish and support 
community outreach programs such as Meals-on-Wheels, transportation services, elder 
abuse prevention programs, support for caregivers and more. The OAA not only 
promotes the independence and dignity of the older population, but strives to maintain 
their health and well-being. Americans are getting older, living longer and, as such, OAA 
funding is stretching thinner. The OAA National Committee; however, continues to 
support and endorse community program improvement, healthy living promotions like 
chronic disease self-management, and related topics (NCPSSM, 2016). OAA services 
aim to promote “aging in place,” which supports the older adult’s choice of residence 
throughout their aging years as long as they are able and safe to live independently. The 
OAA provides all essential services to older adults. All states within the United States 
receive funding that is to be targeted towards older adults that are at the highest risk of 
malnutrition, typically those individuals plagued with chronic illness, receiving little to 
no income, and/or those living in rural areas (Ujvari et al., 2019).  
The OAA directs services to those with the greatest needs, economically, socially, 
and physically. The Act targets low-income areas in particular, with elderly adults 
(typically 60 years and older) who are financially insecure and at risk of poor health 
outcomes. In 2019, OAA funding reached $2.06 billion. Being a very rapidly aging 
country, with Americans surviving much longer, the country is faced with inadequate 
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funding. Figure I depicts this gap in funding appropriation, as projected by an 18-year 
average trend with consideration of inflation. (Ujvari et al., 2019).   
Figure 1: 2019 Percent Change in Actual and Inflation Adjusted Funding Allocation 





2.4.2 OAA Title III Services 
 
Each state receives a fraction of the OAA funding, based on a set algorithm, to 
support state’s ability to allow their older adults to “age in place”. In 2016, approximately 
3 million individuals routinely received services that are financially supported by Title III 
funding (i.e. home caregiver support services, home-delivered meals, adult-day services, 
transportation, congregate meals at Senior Centers, etc.). An additional 8 million received 
these services, only less regularly. In 2018, Kentucky received the following program-
specific funding through Title III, $11,447,974 for Meals and Nutrition Services, 
$5,446,747 for Supportive Services and Preventative Health, and $2,356,607 for the 
National Family Caregiver Support Program, for a total financial allocation of 
$19,251,328. More than 40% of nutrition funding supports congregate meals at senior 
Figure 1: Adapted from (Ujvari et al., 2019), based on data from US Department of 
Labor, Bureau of Labor Statistics, “Consumer Price Index”.  
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and adult day centers, as well as Meals-on-Wheels and nutrition counseling (NCPSSM, 
2016).  
2.4.3 Senior Centers: Typology, Purpose, and Nutrition Requirements 
 
According to the National Institute of Senior Centers, embodied within the 
National Council on Aging, there are 11,000 Senior Centers,  that exist in the United 
States, with a majority serving as multi-purpose centers. A Senior Center, a type of 
community center, can take on different forms. Some centers are single purpose, for 
example, they only provide meals. Multi-purpose centers have the capability of providing 
a variety of services including, meal and nutrition programs, information and assistance, 
health, fitness, and wellness programs, transportation services, employment assistance, 
volunteer opportunities, social and recreational activities, education and arts programs, 
and intergenerational programs. Centers can be urban, rural, or suburban with inclusion 
of both healthy and frail older adults in the community. A Senior Center is located with 
each county, with some counties providing satellite centers as well. Each center has an 
Area Agency on Aging (AAA) who oversees the programs within the respective planning 
and service area (Turner, 2004). Funding is derived from several sources, including the 
Title III-B funding of the OAA. In addition to this financial provision, centers often rely 
on 3 to 8 other funding sources, including federal, state, and local governments; special 
events, local businesses, public and private grants, volunteer hours, and participant 
contributions (NCOA, n.d.).  According to the Administration for Community Living, the 
Agency of Aging (AOA) is the primary department within the U.S.  Department of 
Human Health Services that oversees funding allocations embedded within the OAA.  
Some Senior Centers cater to the needs of frail, disabled, low-income elderly adults in 
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need of adaptive or therapeutic assistance, while other centers may serve healthy 
individuals in which services may be more of a social outlet (Turner, 2004). Senior 
Centers aim to reduce food insecurity and social isolation, through promotion of 
mandated nutrition and meal programs. Through proper nutrition, Senior Centers strive to 
promote improved health outcomes, and improved quality of life.  According to Meals on 
Wheels America, Senior Centers providing congregate meals must adhere to dietary 
requirements as determined by a registered dietitian. The meals must comply with the 
current Dietary Guidelines for Americans, meeting the minimum Recommended Dietary 
Allowances (RDA), through standardized recipes. 
2.5 Built Environments and Policy, System, and Environmental (PSE) Changes 
 
Built environments have received a lot of attention in recent years for their 
emerging role in public health. In general terms, built environments are man-made 
surroundings that are intended to foster human activity (i.e. parks, playgrounds, 
buildings, etc.). Built environments have both indirect and direct effects on health.  There 
are many factors that lead to deteriorating mental health status including, but not limited 
to poor social interaction, confining spaces and poor-quality residences, crowding, air 
pollutants, insufficient daylight, and more (Evans, 2003). 
In an effort to combat these negative effects on mental health, built environments 
have been credited for their ability to improve psychological processes. There are 
limitations in the research, as there are several different population groups with varying 
socioeconomic statuses. Not only does geographic location impact the effects of the built 
environment, but degree of sensitivity to the variety of societal exposures and the 
response rate to built environment exposure is a confounding factor (Evans, 2003). 
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Although research demonstrates the positive impacts of health-promoting built 
environments, change only occurs in small increments. Fortunately, efforts have been 
made in communities across the country to promote more green space, better pedestrian 
facilities, and improved transportation (Jackson, 2003). 
Built environments help to enact behavior change at the environmental level. 
Policy, systems, and environmental (PSE) change is the approach that goes beyond 
programing and delves into the space in which individuals work and play. Policy change 
encompasses policies at the legislative or organizational level. Systems change occurs the 
change of rules or standards within the organization itself. Environmental change is the 
physical alteration of the environment (i.e. incorporating sidewalks, increases signage on 
established bike routes, or even providing healthy entrée alternatives at restaurants). 
Environmental change, such as instituting a built environment like a community garden, 
is designed to not only benefit a few individuals or households, but the entire community 
or target population (Trust, 2012). 
2.5.1 Community Gardens  
 
Amongst the many built environments, community gardens that are in close 
proximity to Senior Centers have proven to be effective in promoting the health and well-
being of older adults. Benefits of community gardens are two-fold, both providing an 
opportunity for environmental engagement, benefitting both physical and mental health, 
as well as serving as a free source of produce, supporting a healthy diet and lifestyle. A 
pilot study was performed in New York by the County Office of Aging (approximately 
200,000 participants, 16% being 65 years of age or older). The results of this study 
demonstrated the ability of community gardens to improve two self-reported areas of 
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functional health: Social Activities and Total Emotional Score. The main findings 
revealed that community gardens near Senior Centers improved physical activity, 
emotional health, and socialization (Austin et al., 2006). Aside from their capacity to 
improve social activity and mental health among older adults, community gardens have 
also been highly correlated with increased accessibility to fresh produce in low-income 
areas (McCormack, Laska, Larson, & Story, 2010).  
2.6 Community Interventions to Increase Fruit and Vegetable Consumption among 
Older Adults 
 
The older adult demographic is a high-risk population; therefore, they receive a 
lot of research attention to determine effective interventions at this age level. Carrying 
out interventions to improve fruit and vegetable intake in older populations presents its 
own unique challenges. Types of interventions aimed to improve fruit and vegetable 
intake include, but are not limited to, education sessions, recipe demonstrations, farmer’s 
market vouchers, and community gardens. Senior Centers serve as a wonderful resource 
for education, an opportunity for engagement with others, and a space for health-related 
interventions. Like other populations, there may be heterogeneous perceptions regarding 
what constitutes a healthy balanced meal pattern. Unfortunately, older adults may be 
unaware of their nutrition status and may not believe that they are at risk. Interventions to 
increase fruit and vegetable intake should be catered to the special needs and barriers of 
this population, such as food accessibility, difficulty of preparation, lack of resources, and 
poor appetite. A study performed by Nicklett and Kadell (2013), revealed important 
factors to consider in the intervention planning and implementation processes. Older men 
are at an increased risk of inadequate intake, on average, when compared to female 
intake. Education of chronic disease as it relates to nutrition status is warranted for not 
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only this population, but for their healthcare providers. Prevention is incredibly important 
and studies should further examine later-stage eating behaviors in order to best mold 
policies for health promotion interventions.  
 A research study performed by Sahyoun and colleagues (2004), aimed to 
determine effective intervention methods and to identify key components that contributed 
to their success. Interventions included in the study targeted adults ages 55 years and 
older. Although many interventions failed to effectively promote behavior change, there 
were a few key components that were successful. For the older adult population, it is 
pertinent that the central message of the intervention is limited to only one or two key 
points. Additionally, it is important to reinforce messages through real-life application 
and connecting them personally to the other participants. Kinesthetic activities with 
appropriate and clear cues proved to be successful among this population. 
Unsurprisingly, participation rates increased among interventions that provided some 
form of compensation.  
 An intervention was performed in Georgia Senior Centers geared towards 
improving fruit and vegetable intake. The intervention included eight sessions on 
improving fruit and vegetable intake and eight sessions on diabetes self-management. 
Lessons included menus, recipes, and other handouts. The intervention utilized the 
conceptual framework of the Health Belief Model, with an emphasis on perceived 
susceptibility and severity, perceived benefits, cues to action, and self-efficacy. The 
intervention was effective in improving the average consumption of fruits and vegetables 
among the population while reducing the percentage of perceived barriers (Hendrix et al., 
2008).  
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 Another intervention was successful in improving intake of fruits and vegetables 
in older adults. The interventions aimed to model the 5 A Day Program, including 
behavior-specific manuals, newsletters, expert system reports, and coaching calls. 
Manuals included recipes and tips for increasing fruit and vegetable intake. Monthly 
newsletters were sent according to the stage of the intervention as a resource of positive 
motivation and encouragement. Researchers collected data on decisional balance, stage 
and processes of change, and feelings of self-efficacy. Standardized calls were utilized, 
using motivational interviewing to determine degree of behavior change and provide 
guidance and support. Food-frequency questionnaires were utilized at three times points, 
revealing the success of the intervention in improving fruit and vegetable intake (Greene 
et al., 2008).  
2.7 Cooperative Extension 
 
The Smith-Lever Act of 1914 forged a partnership between land-grant colleges, 
the USDA, and individuals at the local level. Prior to the enactment of this academia-
community partnership, a gap existed between the residents of the Commonwealth of 
Kentucky and land-grant universities (Riley, 2008). Established as a critical mission of 
nearly 100 land-grant colleges and universities, cooperative extension carries the unique 
role of spreading evidence-based education and practices. Audiences include, but are not 
restricted to, agricultural producers, consumers, businesses, and families. Extension agent 
specialization is inclusive of family consumer science, horticulture, agricultural and 
natural resources, nutrition education and more. Their education is not limited by race, 
ethnicity, or age. They exist upon the tenets of openness, accessibility, and service. 
Through the work of extension agents, land-grant universities have the distinctive ability 
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to not only navigate cutting-edge techniques, sciences, and technologies, but they can 
disseminate this newfound knowledge to those who most need it. Cooperative Extension 
encourages individuals to make informed decisions about their well-being, relationships, 
and resources to support achievement of improved quality of life. Not only does the work 
of extension agents allow for innovative techniques to go beyond publication, their 
outreach improves the lives of the audience through nutrition education, food safety 
education, and leadership development (USDA, 2014).  In order to successfully execute 
an intervention in a rural area, it is pertinent that contact is made with local cooperative 
extension agents. As current residents of the communities they serve, extension agents 
can provide incomparable insight into how to best meet the needs of target population 
(Riley, 2008).  
Among the many specialized agents include the Family Consumer Science (FCS) 
agent, the Horticulture agent, and Agriculture and Natural Resources (ANR) program 
specialists. The FCS agents operate within the socioecological framework, from basic 
human needs, to human development, resource management, nutrition, health and 
community development. Horticulture Agents develop and implement education 
programs through collaboration with other agents and specialties. Horticulture Agents not 
only are responsible for education of the community, but also the training of volunteers 
within the field.  In additional to production agriculture, ANR associates provide 
assistance to state and county interdisciplinary and critical-needs programs. County 
agents serve as a link between the county and their affiliated university (UK Agriculture, 
Food, and Environment, n.d.). Extension implements a “train-the-trainer” model, in 
which extension specialists train individuals who will provide education to the target 
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population. This model makes it easy to deliver and implement curriculums seamlessly 
(Brewer, Bellamy, Hoover, Koempel, & Gaetke, 2019).  
2.8 Socioecological Model  
 
Interventions not only require the efforts of the officiants, but also the 
engagement of the beneficiary. Prior to engaging a particular audience, it is important to 
first understand their perceived barriers to making the designated health-behavior change 
(Fitzgerald & Spaccarotella, 2009).  Figure 2 depicts the four socioecological levels in 
which a barrier to change may reside.  







2.8.1 Intrapersonal Level 
At this level, factors that affect change are at the power of the individual. Within 
this category, one may encounter adversity to health behavior change related to taste 
preference, lack of nutrition knowledge, lack of fruit and vegetable intake, and/or 
inability to access or prepare fresh foods. Additionally, this realm of the model includes 
physical activity. Individuals may fall victim to inability to achieve a behavior change 
due to physical limitations. In order to motivate participants to overcome barriers at this 
level, extension agents can provide education, assist in skill development, and improve 
participant self-confidence overall (Fitzgerald & Spaccarotella, 2009).  
Figure 2: Socioecological Model diagram adapted from (Spanakis et al., 2016) 
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2.8.2 Interpersonal Level  
The interpersonal level encompasses relationships with peers, family, friends, 
coworkers, etc. At this level, cultural differences among participants also plays a key 
factor. Participants may be predisposed to engage in a behavior simply based on their 
upbringing. Economic status is a prominent factor in behavior change as it influences the 
long-term sustainability of a health behavior. Another barrier at this level is media and 
television. Not only can increased screen time impede an individual’s health behavior 
success, but the content they view (i.e. food and beverage marketing) may inadvertently 
influence ability to attain that specific behavior (Fitzgerald & Spaccarotella, 2009).  
2.8.3 Community/Institution Level  
 Relationships between individuals and their organization may influence their 
behaviors. Food availability, access to transportation, and neighborhood restaurants all 
play key roles in the future success of an individual’s health change. Lack of access to 
healthy prepared meals may encourage fast-food purchasing behaviors. Built 
environments fall within this space of the socioecological model. If the provided built 
environment is either not accessible, unattractive, or seemingly unsafe, the audience may 
not utilize it as a resource. Extension agents can intervene at this level by focusing 
education towards food acquisition and proper preparation. They can also serve as key 
players in policy development and community partnerships to help ensure the built 
environment is not only suitable for use, but appealing to the consumer (Fitzgerald & 
Spaccarotella, 2009).  
2.8.4 Macro/Public Policy Level  
This level includes local, state, and federal policies. Policies that help provide 
foods at affordable prices, such as SNAP, may help bridge the gap between financial 
insecurity and achievement of health behavior change. Community partnerships that 
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endorse farmer’s market voucher programs and increased accessibility to healthful food 
options can help promote fruit and vegetable intake, even among individuals with few 
resources. Extension agents can effectively promote change at this level by initiating 
programs, and through constant evaluation, evolving programs to best suit the needs of 
the community (Fitzgerald & Spaccarotella, 2009).  
2.9 Summary 
 
 Elderly adults are at risk of poor nutritional status and inadequate fruit and 
vegetable intake due to poor function, decreased mobility, socioeconomic status and 
more. Community interventions are effective in fostering behavior changes among older 
adults through promoting increased fruits and vegetable intake. With high vitamin, 
mineral, and phytonutrient content, fruits and vegetables, specifically blackberries, 
promote anti-inflammatory effects and antioxidant-powered immune responses within the 
body. Built environments, such as community gardens in Senior Centers, may be a 
unique solution to increasing fruit and vegetable intake in older adults. The OAA, 
through the supervisory support of the AOA, provides services through Title III funding 
to promote “aging in place” amongst America’s older and more frail populations. 
Successful community-academia partnerships, receive the support and guidance of 
Cooperative Extension. This cohesive partnership enables interventions to elicit 




CHAPTER THREE: METHODOLOGY 
 
3.1 A Rural Kentucky County: The Target Population 
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The target population was older adults attending their county Senior Center 
located in rural, central Kentucky (USDA, n.d.). There are approximately 6,405 total 
households and around 41% of those households have a member that is 60 years or older.  
Only 7% of the population complies with the current fruit and vegetable guidelines. 
Additionally, 74% of the population is overweight or obese. In general, 13% of 
Kentucky’s population fall under the older adult category ("State Symbols," n.d.). 
 
3.2 Establishment of Community and Team Responsibilities 
 
This feasibility study was conducted at a Senior Center located in rural, central 
Kentucky. The University of Kentucky Office of Research Integrity Institutional Review 
Board approved all study procedures. The purpose of this study was to determine the 
feasibility of implementing a sustainable cross-collaborative community-based program 
that provided nutrition education and the provision of a sustainable source of blackberries 
to older adults attending a Senior Center.  The Senior Center was asked to participate in 
the study based on having green space to plant blackberry bushes, presence of 
collaborative Family and Consumer Sciences (FCS) and Horticulture Extension Agents 
with a history of strong community engagement, the Senior Center director and 
Extension agents having a history of a good working relationship, and the center was 
within a 45-minute drive from the land-grant institution, which housed the research team.  
Following a series of electronic mail and telephone communications, and in-person 
meetings, the community leadership team was established and roles were designated for 
the program, BerryCare: A Community Engagement Club to Encourage Consumption of 
Phytonutrient-Rich Blackberries. The Senior Center director and manager was 
responsible for advertising the BerryCare nutrition education lessons to Senior Center 
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participants; announcing when the research team would be present to administer 
questionnaires and collect physical measurements from consented participants. The 
director was also responsible for notifying older adults of opportunities to get involved 
with planting and maintaining blackberry bushes, picking blackberries, and coordinating 
with other community entities to assist with the care and maintenance of the blackberry 
bushes. The Horticulture Extension Agent was responsible for providing technical 
assistance and training to Senior Center participants and/or interested community 
members in regards to weeding, watering and picking blackberries as well as more 
advanced horticulture activities including preparing the soil for planting, fertilizing, pest 
management, pruning, and identifying and reporting pest invasion problems to the 
Horticulture Agent. The FCS Extension agent was responsible for delivering monthly 
nutrition education lessons to the older adults, providing blackberry-themed recipe 
samples and collecting pre- and post-lesson evaluations.  The research team consisted of 
experts in nutrition, horticulture and aging. They developed the nutrition education lesson 
materials and questionnaires, collected physical measurements and questionnaire data, 
created and tested six blackberry-themed Plate It Up Kentucky Proud recipes, conducted 
a plate waste measurement, purchased the plants and supplies necessary to care for the 
plants the first year, and provided technical assistance as appropriate in regards to 
blackberries and nutrition education.   
A community garden was located at the Senior Center that did not involve the 
research team and was a separate entity from the BerryCare program. It was the 
community garden that initiated the relationship between the Senior Center and the 
Detention Center prior to BerryCare. The Detention Center provided inmates to help with 
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the maintaining and harvesting the Senior Center garden at no charge to the center. The 
Senior Center director reached out to the Detention Center to ask if they would take on 
the blackberry bushes in addition to the garden, which they agreed to do.   
3.3 Recruitment of Participants  
 
This longitudinal study design included a voluntary convenience sample of 
community-dwelling, non-institutionalized older adults aged 60 years or older that 
attended their local Senior Center. Participants were recruited through advertisements in 
the monthly Senior Center calendar and from the encouragement of the Senior Center 
director and manager.  Participants were excluded if they were homebound or cognitively 
impaired, as determined by the Senior Center. Study personnel obtained written informed 
consent from the interested older adults, yielding 28 participants. The study took place 
January 2017 through August 2018.   
3.4 Data Collection 
 
3.4.1 Pre- and Post-questionnaires and Physical Assessments 
 
After obtaining consent, participants were asked to fill out a pre-survey in May 
2018, prior to blackberry distribution, and a post-survey in August 2018 at the 
completion of the plate waste measurement. The pre- and post-questionnaires were 
reviewed by nutrition and aging experts from the University of Kentucky.  Demographics 
were collected as well as self-reported health questions derived from the Behavioral Risk 
Factor Surveillance System Survey Questionnaire (BRFSS) (Centers for Disease Control 
and Prevention (CDC), 2014).  Physical measurements were also collected from each 
participant.  Height was assessed using a portable scale (Seca 213) and participant’s 
weight was measured using a scale (Omron HBF-516B). Waste circumference (three 
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measurements) and blood pressure (three measurements) were also obtained. Physical 
performance was assessed with the Short Performance Physical Battery test (SPPB) 
(Guralnik et al., 1994).  Poor performance on this test predicts future nursing home 
placement, disability and mortality (Guralnik et al., 1994).  The SPPB assessed mobility 
of older adults by measuring the categories of balance, strength and gait speed as an older 
adult performs a standing balance, chair stands, and an eight-foot walk, respectively.  
Performance within each category scored on a scale of 0 to 4. A summary performance 
score is generated by summing each of the three category scores to give a final score 
ranging from 0 to 12, in which higher scores indicate higher performance: poor function 
(0 to 5), moderate function (6 to 9) and good function (10 to 12). Participants were 
offered a $10 gift card in exchange for completing questionnaires and physical 
measurements.  
3.4.2 Focus Groups and Interviews 
Qualitative data was collected in 2017 and 2018. The research team developed the 
2017 and 2018 community leadership team focus group and interview scripts to gain an 
understanding of the process, positive and negative aspects of taking on the BerryCare 
program, as well as leadership team thoughts concerning how the older adults perceived 
the project. 
The first focus group was conducted in September 2017. Participants included the 
Senior Center director, FCS Extension Agent, and Horticulture Extension Agent. The 
focus groups took place at the county extension services building and lasted 
approximately one hour.  They were moderated by a graduate student with additional 
support from one student observer.  The moderator and student observer were both 
registered dietitians with prior training in focus group and interview research. 
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  The second focus group and interviews with two members of the community 
leadership team and eleven older adults were held September 2018.  Focus group 
participants included the Senior Center director, Horticulture Extension Agent, and the 
director of the inmate work program at county Detention Center.   The focus groups took 
place at the Senior Center and lasted approximately one hour.  They were moderated by a 
graduate student with additional support from one student observer.  The moderator and 
student observer were both registered dietitians with prior training in focus group and 
interview research.  Due to scheduling conflicts with the date of the focus group, the FCS 
Extension Agent and Senior Center manager were interviewed and audio recorded by the 
graduate student on separate occasions the week following the focus group.  The 
interview with the Extension Agent took place via Skype™ and lasted approximately 30 
minutes.  The interview with the Senior Center manager took place in-person at the 
Senior Center and lasted approximately 30 minutes.   
Face-to-face interviews were also conducted with a total of 11 Senior Center 
participants in 2018, consisting of five BerryCare participants, three non-participants, 
and three individuals who were new to the center and were not present at time of 
recruitment. Non-BerryCare participants still had access to the blackberry bushes and the 
community garden; however, they did not provide consent for the physical measurements 
and questionnaires. The interviews with the consented BerryCare participants were 
conducted by a graduate student who is also a registered dietitian. Interviews were 
conducted one on one between the senior and moderator. Interview length ranged 
anywhere between 7-22 minutes depending upon length of participant responses. 
Interviews conducted with non-participants and “newcomers” were completed in a 
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similar fashion, with the same moderator and person-to-person interviews. These 
interviews ranged around one to two minutes. The interviews with Senior Center 
participants were conducted to inquire about their perceived benefit of participating in the 
Senior Center, their feelings toward the blackberry bushes and their primary source of 
blackberries, their use of the community garden and blackberry bushes, if they enjoyed 
the education lessons and recipes, and suggestions for future program improvement. 
Interviews with newcomers and non-participants served to investigate if they had an 
opportunity to enjoy the produce from the community garden or blackberry bushes and if 
so, how they prepared their rations. Questions regarding suggestions for program 
improvement and interest in future involvement were included during interviews with 
BerryCare participants and newcomers. Interviews with non-participants also questioned 
the reasoning between declining program involvement. Researchers did not interview 
participants in 2017 because the blackberry bushes were not fruitful at the time.  
 
3.4.3 Blackberry Harvest, Use and Plate Waste Measurement 
 
The blackberry bushes yielded fruit for the first time mid-June to late July 2018. On 
average, berries were harvested weekly during blackberry season.  Each time berries were 
picked the Senior Center recorded the approximate number of quarts and how the berries 
were used. In June 2018, a blackberry plate waste study was conducted by the research 
team.  Plain blackberries were served as ~130-150 gram portions (~1 cup serving) in 
labeled bowls to older adults previously consented, wishing to participate, and in 
attendance at the center on one particular day. The bowls were collected and any 
remaining berries were weighed using a food scale (Etekcity Kitchen Food Stainless 
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Scale 11lb/5kg). Participants with poor dentition, diverticulosis, or who did not wish to 
participate, were not permitted to consume the berries. 
3.5 BerryCare Intervention 
 
3.5.1 Planting and Maintaining Blackberry Bushes 
 
Three varieties of thornless, semi-erect blackberry bushes (Osage, Ouachita, 
Natchez), for a total of forty bushes, were planted at Senior Center in May of 2017. The 
blackberry bush planting, maintenance and harvesting were conducted according to 
standard protocol (Jones & Strang, 2005). 
3.5.2 Nutrition education 
 
The BerryCare nutrition education series was delivered monthly at the Senior 
Center to any senior that was attending the center on the particular day of lesson delivery. 
The older adults are regularly provided with a monthly calendar of center activities which 
listed the nutrition education lessons well in advance of the given lesson. Older adults 
were invited and encouraged to attend the nutrition lessons by Senior Center staff.  Each 
lesson was prepared by a registered dietitian and was reviewed and delivered by the 
Family Consumer Science (FCS) agent at the Senior Center. Education sessions consisted 
of an interactive discussion that was related to the topic of fruit and vegetable 
consumption and health, with a focus on the blackberries. Following the 15-minute 
lesson, the FCS agent distributed a healthy snack that featured blackberries, along with its 
respective recipe card. The recipes were created by BerryCare research staff in 
collaboration with the University of Kentucky’s Family and Consumer Sciences 
Extension Plate It Up Kentucky Proud project, which encourages the purchase and 
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consumption of products grown in Kentucky (University of Kentucky, 2016).  
Participants reserved the right to refuse the sample.  
3.6 Statistical Analysis  
 
3.6.1 Questionnaires, physical measurements, and plate waste measurement 
 
All quantitative data was analyzed using Microsoft Excel®. Descriptive statistics 
for demographics, physical measurements, and plate waste measurements, included 
calculation of percentages, means, and standard deviations. The amount of blackberries 
picked was converted from quarts to pounds, with 1 quart of blackberries equivalent to 
1.375 pounds (University of Georgia Extension, n.d.. Paired t-tests were used to compare 
pre- and post-weights of blackberries served during the plate waste measurement. 
Differences were considered statistically significant at p < 0.05. 
3.6.2 Focus groups and interviews 
 
 Focus groups and interviews were analyzed using the phenomenological method 
(Bevan, 2014). The primary researcher and two assistants transcribed the audio 
recordings of the focus groups and interviews verbatim. Focus group and interview data 
was reviewed to determine thoughts about the project and any issues in the execution. 
Each transcription was compared to ensure validity of translation. Two independent 
researchers read and coded each transcript and compared themes to resolve any 
discrepancies. Initial coding determined themes and concepts related to the focus group 
goals. Focused coding compared themes across focus group data, specifically differences 




CHAPTER 4: RESULTS 
 
A total of 28 older adult participants completed baseline measurements between 
2017 and 2018. and due to a lack of interest in participating in the follow-up measures, 
the researchers opted to not report those results because only 5 individuals from 2017 
participated in follow up measurements in 2018 and of those only 4 completed all of the 
measurements.   
 
4.1 Participant Demographic Information 
 
4.1.1 All Participants 
Table I highlights the demographic factors for all participants and BerryCare 
participants who engaged in the interview piece of the project. The majority of 
participants were female. Half of the participants were black and half were white. The 
majority of participants were non-hispanic or latino. The average BMI was 31.3 kg/m2 ± 
7.3 which is considered Class I Obesity. Male waist circumferences >40” and female 
waist circumferences >35 places the individual at an increased risk of disease. BerryCare 
average male waist circumference was 41.7cm ± 6.7 and BerryCare average female waist 
circumference was 43.6cm ± 4.8 demonstrating the population’s increased risk of 
developing disease. Systolic and diastolic blood pressure measurements are normal 
(systolic <120mmHg, diastolic <80mmHg), Prehypertension (systolic 120-139mmHg, 
diastolic 80-89mmHg), Stage I Hypertension (systolic 140-159mmHg, diastolic 90-99), 
or Stage 2 Hypertension (systolic ≥160mmHg, diastolic ≥ 100mmHg). BerryCare 
participant average blood pressure was a systolic of 131.4 mmHg± 20.9 and a diastolic of 
78.9 mmHg ± 11.6, meeting the criteria for prehypertension. Short Performance Physical 
Battery Test (SPPB) revealed low physical function scores for chair (2.2 ± 1.5), speed 2.6 
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± 1.3, and balance (2.8 ±1.6) with a total score of 7.6 ± 3.8. The SPPB maximum score 
for chair, speed, and balance are all 4 points each summing to a total maximum of 12 
points. BerryCare participants had the following health conditions (represented as 
percentage of participants): heart attack (14.3%), angina (3.6%), congenital heart disease 
(10.7%), stroke (17.9%), diabetes (25.0%), asthma (17.9%), high blood pressure (60.7%), 
cancer (7.1%), chronic obstructive pulmonary disease (14.3%), emphysema (10.7%), 
bronchitis (10.7%), arthritis (42.9%), gout (7.1%), fibromyalgia (14.3%), kidney disease 
(3.6%), with an average of 2.6 conditions per participant (Width & Rieinhard, 2018). 
 
4.1.2 BerryCare Interviewees 
 
The majority of the interviewees were female. Sixty percent of the interviewees 
were white, 40% were black. The majority of interviewees did not identify their ethnicity. 
The average BMI was 29.4 kg/m2 ± 5.1 which is considered Overweight. BerryCare 
interviewees’ average male waist circumference was 43.0cm ± 0 and BerryCare 
interviewees’ average female waist circumference was 39.8 cm ± 7.7. BerryCare 
interviewees’ average blood pressure was a systolic of 135 mmHg± 23.9 and a diastolic 
of 75.7 mmHg ± 16.4, meeting the criteria for prehypertension. Short Performance 
Physical Battery Test (SPPB) revealed low physical function scores for chair (2± 1.6), 
speed (1.8± 0.5), and balance (3.3 ±1.2) with a total score of 6.8 ± 3.0. BerryCare 
interviewees had the following health conditions (represented as percentage of 
participants): heart attack (20%), angina (20%), congenital heart disease (0%), stroke 
(40%), diabetes (80%), asthma (0%), high blood pressure (100%), cancer (20%), chronic 
obstructive pulmonary disease (20%), emphysema (0%), bronchitis (0%), arthritis (40%), 
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gout (20%), fibromyalgia (0%), kidney disease (20%), with an average of 3.8 conditions 
per interviewee. (Width & Rieinhard, 2018). 
 
 
Table 1: Participant Demographics 
 





Mean age, years (SD) 72.0 (9.02) 71.6 (5.0) 
Gender   
 Male 28.6  40 
 Female 60.7 60 
 No Answer 10.7 0 
Ethnicity    
 Not Hispanic or Latino 53.6 40 
 Hispanic or Latino 0 0 
 No Answer 46.4 60 
Racial Identity   
 American Indian 0 0 
 Asian 0 0 
 Native Hawaiian 0 0 
 Black 39.3 40 
 White 39.3 60 
 >1 Race 0 0 
 No Answer 21.4 0 
Average BMI (kg/m2) (SD) 31.3 (7.3) 29.4 (5.1) 
Average Waist Circumference (cm) 
(SD)  
  
 Male 41.7 (6.7) 43.0 (0) 
 Female 43.6 (4.8) 39.8 (7.7) 
Blood Pressure, mean (SD)   
 Systolic 131.4 (20.9) 135 (23.9) 
 Diastolic  78.9 (11.6) 15.7 (16.4) 
Physical Function Test   
 Average Balancet (pts.) (SD) 2.8 (1.6) 3.3 (1.2) 
 Average Speedt (pts.) (SD) 2.6 (1.3) 1.8 (0.5) 
 Average Chairt (pts.) (SD) 2.2 (1.5) 2.0 (1.6) 
 Average Total Physical 
Function§ (pts.) (SD) 
7.6 (3.8) 6.8 (3.0) 
Health Condition   
 Heart Attack 14.3 20 
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 Angina  3.6 20 
 Congenital Heart Disease (CHD) 10.7 0 
 Stroke  17.9 40 
 Diabetes  25.0 80 
 Asthma 17.9 0 
 High Blood Pressure  60.7 100 
 Cancer  7.1 20 
 Chronic Obstructive Pulmonary 
 Disease (COPD) 
14.3 20 
 Emphysema  10.7 0 
 Bronchitis 10.7 0 
 Arthritis 42.9 40 
 Gout 7.1 20 
 Fibromyalgia 14.3 0 
 Kidney Disease 3.6 20 
Average Health Conditions per 
Person (count) 
2.6 3.8 
** Baseline data for participants was combined for 2017 and 2018, and due to a lack of 
interest in participating in the follow-up measures the researchers determined to not 
report those results because only 5 individuals from 2017 participated in follow up 
measurements in 2018 and of those only 4 completed all of the measurements. All 
reference ranges acquired from “The Essential Pocket Guide for Clinical Nutrition” 
(Width & Rieinhard, 2018). 
Abbreviation: SD, standard deviation  
* Percent unless otherwise indicated 
t Minimum score= 0 pts., maximum score= 4 pts. 
§ Minimum score= 0 pts., maximum score= 12 pts. 
 
 
4.2 Blackberry Harvest, Utilization and Plate Waste Measurement Study 
 
Approximately 13 pounds of blackberries were harvested during the 2018 season. 
The Senior Center reported the uses of the harvested blackberries as follows: shared 
enough blackberries with their building neighbors, the Adult Day Care Program so they 
could make cobbler for their participants; blackberries were used in our plate waste 
assessment; berries were served it to the older adults while at the center; they were 
included in the Meals on Wheels food packages; and pint containers of berries were sent 
home with the older adults.  
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Results of a plate waste measurement demonstrated that 98% of the 150 g 
blackberry portions (~1c serving) were consumed by the older adults (p < 0.001, n = 10).  
 
4.3 Overarching themes from 2017 and 2018 Focus Groups and Interviews with 
Community Leadership Team and BerryCare Participants and Non-participants 
 
After coding and deliberation, three main themes surfaced from the interview and 
focus group transcripts. Group dynamics influenced communication between the research 
and community leadership teams; leadership team expressed project barriers; and 
suggested strategies to promote the longevity of the project.  
 
4.3.1 Theme 1:  Initial project planning frustration and call for deliberation 
 
Subtheme 1.1: The community leadership team felt they were not part of the crop 
selection decision-making process  
In 2017, the leadership expressed frustration regarding the planning process 
during the planning stages of the project, “It was kind of plopped into our lap and we’re 
doing our best at it, but I wish there would have been more talk ahead of it.” The 
community leadership team members expressed the desire for group collaboration when 
determining the intervention for a population that they work closely with every single 
day. 
Because honestly, I love that they provide us with all these wonderful ideas and 
stuff and just drop that in the county, it’s great they want to be involved in that way 
but not a lot of forethought is put into is this actually going to work, is this going 
to be good for this community, is this going to be feasible at the location. 
 
The community leadership team seemed unsure of the project purpose and outcomes, and 
voiced a desire to be more involved in future project deliberation and planning at the 
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university level. They discussed the importance of including the community leadership 
team in the project development phase. Consulting the community leadership staff may 
have allowed for feedback to be provided regarding the community and the older adults 
themselves.  A major point of contention was the blackberry bushes themselves. 
I just...I…. think that we chose the wrong crop. I mean there’s nothing we can do 
about it now. And it will move forward but I don’t think there was enough talk 
ahead of time on what crops we could have done...There were so many other 
options I think and that would have given us a little bit more data up front. Really 
just we didn’t pick anything, we didn’t do anything with them this year so it’s really 
hard to say anything will come of this… because these are perennial crop there’s a 
lot of other things that goes into this and I don’t think it was looked at up front. I 
think that you know they came to us and said we’re doing blackberries, make this 
happen. So that was my challenge, was trying to figure out how do we even make 
this useful this year and really, they’re not useful this year. 
 
Also in 2017, concerns regarding the need to protect the bushes from birds and insects 
was also raised.  
And again, just to reiterate how important this is, the spraying that has to happen. 
It’s not just weeding, it’s not just fertilizing. The sprays just to make the fruits 
edible is going to be a challenge. And then keeping the birds off them. So, there’s 
those kinds of things you deal with a perennial crop like that. 
 
For example, during early project discussions, the Horticulture Agent was 
working towards a graduate degree in the same department as the horticulture specialist 
member of the research team. The dynamics of this relationship likely influenced the 
comfort level of the Horticulture Agent to voice their concerns.  Additionally, the 
community leadership team previously experienced University researchers pushing 
projects onto them that they felt powerless to refuse and seemed to feel that BerryCare 
was no exception. These concerns were raised during a focus group led by the program 
manager on the University side of the project. As a mediator between the community and 
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research team, both sides were comfortable expressing doubts and frustrations to the 
program manager that they would not have expressed to one another. The formalized use 
of a mediator early and often throughout the planning and implementation stages of a 
project might ease tensions and lead to project success, as defined by all parties.  
 
Subtheme 1.2: The two-year time lapse from soil preparation to a fruit-producing 
blackberry bush generated frustration among community leadership team 
The community leadership team expressed frustration with the timeline of the 
project. Lessons and blackberry recipes were delivered the same year that the 
blackberries were planted (2017). However, blackberries do not produce fruit until the 
year after they are planted (2018). During the 2017 focus group, there were significant 
concerns and apprehension pertaining to the future yield of the blackberry crop because 
at this point in time the bushes remained barren.   
I think it’s too early to tell I think this project is so long term because they’re a 
perennial crop from a horticulture standpoint they weren’t involved and haven’t 
been involved with the blackberries at all except eating blackberries that aren’t ours 
but were Kroger’s or Walmart’s or wherever [extension agent] was able to get them 
from. 
 
However, once the bushes were fruitful in 2018, the community leadership team 
had a much more positive outlook on the project. 
Uh, it had its frustrating moments, but I think it has a lot of potential and just tapping 
into that is going to be a, uh, a key in working that into, because this is the first 
word of the year, you know, we had any harvest or anything, so they're doing 
something. So now that we kind of understand what the, what we're facing, you 
know, I'm, I'm going to try and work that into my programming for next year. 
 
The successful harvest seemed to shift the perception and understanding of the 
project from one of anxiety and trepidation to hope and positive engagement. As 
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previously stated, blackberries do not produce fruit until their second growing season. A 
challenge for the community leadership team in 2017 was locating affordable market 
priced berries to use in the recipe demonstrations that accompanied the nutrition 
education lessons. This was a consistent problem until blackberries were on sale in 
grocery stores or the blackberry bushes produced berries. Frozen blackberries were often 
substituted for fresh, which the research team found to be an acceptable alternative during 
the development of recipes and taste-testing panels. 
 
4.3.2 Theme 2:  Barriers to achieving long-term project sustainability 
 
Subtheme 2.1: Lack of resources and planning placed additional stress and responsibility 
on leadership staff  
Despite the success of the collaboration between the Senior Center and the 
Detention Center during the 2018 harvest, the community leadership team felt that they 
lacked the materials and resources that they believed were necessary to be successful.  
In response to interviewer inquiring about perceived barriers] “…Personnel. Time. 
Um, motivation on the seniors. I mean, um… my staff is incredibly busy as it is. 
Uh, especially with the addition of the federal services that we've added since July. 
I mean... Just general resources, I just don't have the resources for it. 
 
At the time of the 2018 focus group however, the Senior Center was experiencing an 
influx of older adults from a neighboring Senior Center that recently closed. In addition 
to increased Senior Center attendees, the center was undergoing the installation of the 
Title III-C Nutrition Services Program as defined in the Older Americans Act. This shift 
in the kitchen caused the Senior Center director and staff much anxiety leading to staff 
members feeling overwhelmed with the responsibilities and time commitment to the 
BerryCare project.  
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Labor needs remained a barrier identified by the community leadership team, 
specifically the technical horticulture labor needs as the blackberry plants matured 
in 2018.  
But, um, it's very labor intensive… So, and you know, now we're going to get into 
pruning so we haven't done any pruning yet. So that's labor intensive.  
 
The unforeseen success of partnering with the Detention Center is the likely 
reason why labor needs cited in 2018 pertained more to technical labor than merely 
weeding and harvesting berries. Members of the focus group expressed that they do not 
have enough individuals to help with the technical horticulture responsibilities such as 
fertilizing, spraying, and pruning. Without this needed support, the project would not 
survive, which led to feelings of stress and frustration. The Horticulture Agent, in 
particular, felt that they were not adequately staffed to meet the technical labor demands 
of maintaining a perennial crop.  
 
Subtheme 2.2: Individual differences among senior participants presented unique 
challenges 
Aside from barriers related to the literal implementation of the project, there were 
a few challenges that existed simply due to the physical and mental limitations of the 
older adults attending this particular Senior Center that likely contributed to their lack of 
interest in participating in the gardening aspect of the BerryCare program. The older 
adults that regularly attend the Senior Center self-reported having 2.6 health conditions, 
varying levels of agility, cognition, and health literacy, including differing levels of 
interest in the education sessions and the project in general. The community leadership 
team focused on the inattentiveness and lack of motivation among these older adults 
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during the 2017 focus group. There were also concerns that the lessons and/or recipes 
would not be utilized beyond the facility.  
I think it would be safe to say that their continued use of blackberries is probably 
going to be limited by what is prepared by either my folks or the [FCS agent] when 
she comes up and does her programming for it to extend beyond the walls of our 
facility I’d be very surprised just by virtue of...the clientele I just think they’re not… 
 
Through discussion of the education and lessons that were provided throughout the 
program, participants either were unable to recall the education they received or reported 
that they only liked the lessons when snacks or beverages were provided. This suggests a 
lack of interest in learning about, caring for, and maintaining the blackberry bushes. Many 
of the seniors rely on the center as a primary food source. Although they are a high-risk 
demographic due to age, weight, waist circumference, the older adults lacked motivation 
for behavior change. Decreased interest in engagement with the blackberry maintenance is 
likely attributed to the low physical function scores and current health conditions that may 
continue to be perceived as a barrier to project engagement. 
[In response to a question regarding favorite aspects of nutrition education] Yeah, 
I like the way [the FCS agent] brings the food in... Like I told her, don’t come ‘less 
you bring food with you. 
 
Subtheme 2.3 Blackberry crop sustainability was threatened by natural and manmade- 
unplanned circumstances 
As mentioned previously, a discussed concern in 2017-  challenges exist with 
selecting a perennial crop that included yield sustainability.  The Horticulture Agent 
expressed concerns regarding the unpredictability of weather in Kentucky and the 
inability to spray the crop routinely as a result. “The sprays just to make the fruits edible 
is going to be a challenge. And then keeping the birds off them.”  
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As the 2018 focus group revealed, weather, insects and birds were not a primary 
issue regarding blackberry yield. In the summer of 2018 low yield can be attributed to 
human theft.  
 
I think what was really happening is people were coming and getting tomatoes and 
by the Bushel and quarts of blackberries and taking them to farmer's markets and 
selling 'em. 
 
With the blackberry bushes still developing in 2017, theft was not an issue. 
Unfortunately, the bushes were fairly accessible to the public. With no set protective 
measures in place, it was very easy for community members to pick them without 
repercussion. “... [A staff member] went out on Saturday morning and there was somebody 
backed up to it with their tailgate open on their SUV. 
Discussion occurred in the 2018 focus group to brainstorm techniques to not only 
protect the crop, but to continue to keep it accessible to the older adults. Suggestions that 
stemmed from the focus group included signage, cameras, and fences.  
Ummm... we had thought, uh, I talked to, uh, um, Captain at work. Human 
resources captain. And we were thinking about putting a field camera out there and 
posting that this area is, monitored by camera… Yeah, I mean, maybe something 
to deter them out of there, you know. Uh... We just had thought something along 
that lines... keeping them out, 'cause I know that those blackberries was full. 
 
The Detention Center has the capability to install a field camera and the research team is 
exploring signage options. These various security measures will hopefully deter any 
further theft.  
Aside from theft, another contributing factor to the lower yield was due to 2018 being the 
first season for the bushes to produce berries, the yield was not as high as it will be in 
subsequent years.   
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4.3.3 Theme 3: Strategies to support success of project in the future 
 
Subtheme 3.1 Group collaboration and communication is important to project longevity 
A common theme that emerged from the focus groups and interviews, especially 
in 2018, was related to collaboration and communication. In order to properly maintain 
and pick the blackberries with the ultimate goal being to provide them to the older adults, 
good communication among the community leadership team was a must. The community 
leadership team did not feel that there was any breakdown in communication among 
organizations, allowing them to have feelings of self-sufficiency and the confidence to 
continue the project with and without the assistance of the researchers.  
Communication between the extension agents and the Senior Center was pertinent 
to establish times and dates for education sessions and crop maintenance.  Additionally, it 
was critical to have communication between the Senior Center and the Detention Center. 
Coordination between these two organizations allowed for picking to occur at the proper 
time and for the amount of blackberries harvested and used to be tracked accurately.  
 
Subtheme 3.2 Effectively engaging all project stakeholders encourages their future 
participation in project 
In order for the project to thrive, it is important for all individuals to feel that they 
receive benefit from their involvement. As revealed through both years of focus groups 
and interviews, providing snacks to the older adults was a major asset in earning their 
attention during education sessions. During both focus groups, the leadership staff 
reported that the older adults would actually get upset if a snack was not provided to 
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them. When older adults did in fact pay attention, it would be fleeting, as they grew less 
interested when sessions were longer.  
2017 Focus Group  
I knew it would be two years before they before the blackberries came in that the 
education component would be the seniors listening long enough to get their 
blackberry related snack because that’s how they roll. You know. Quit talking and 
feed us. Is a lot of it. And that just kind of is what it is. I think once they have the 
opportunity to pick them that might change. But I don’t know how involved a lot 
of them will be in that. You know there are a couple of guys who will go out there 
and do it so. 
 
2018 Focus Group 
They don't like to be talked at too much. So, I shortened the lessons a little bit so 
that it would be, you know, like key points, try a sample, do the evaluation that 
way, you know, so they could kind of.... Cause they don't, have as much of an 
attention span as I would like. 
 
Yeah, like they don't really like to stop their side conversations very much and that's 
probably just, you know, them... They're in a social setting. They just want to talk, 
it's hard to go in and do a program when they're just trying to hang out. But you 
know, not that the information wasn't helpful and I think that they could gain 
something from it, but I don't like to listen all time... 
 
In 2018, the number of lessons were reduced due to lack of interest by removing 
the lessons focused on growing blackberry bushes and maintenance. This left the three 
lessons focused on the health benefits of fruits and vegetables, phytonutrients found in 
blackberries, and how to preserve blackberries. These lessons were presented in the 
spring and summer months which allowed for the provision of fresh berries that were on 
sale at the grocery store or produced from the bushes at the center. The FCS agent 
adjusted content as needed to accommodate her audience. The BerryCare curriculum is 
flexible and can be adjusted to meet the needs of the participants. For this audience of 
older adults, it is pertinent that lessons are brief, clear, and with promise of a reward or 
snack at the end. 
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In both the 2017 and 2018, the staff reported that the older adults enjoyed the project and 
the opportunity to engage with those around them during times of discussion.  
2017 Focus Group 
I’d probably say from a like social standpoint it would be reminiscent. A lot of them 
would come up and tell you about picking blackberries with their mom and dad or 
their grandkids or “my grandma used to can blackberry jam...it seemed to really put 
them in a good mood, like it lightened them a little bit, reminiscing about…yeah it 
seemed like a mood booster 
 
It did facilitate conversation between them. You know they all have their own little 
cliques where they sit and stuff but when we gave them the opportunity to share 
about those types of things oh gosh they all had something to say. I heard from 
people who I don’t think have ever spoke more than 5 words in a day. And they 
were like “well I picked green beans and blah blah blah my garden” and all this 
stuff and I thought aw well good! 
 
 
2018 Focus Group  
The seniors got excited because, um, you don't see blackberries anymore, you 
know, and they, they, they got to reminiscing about when they were kids and they 
would go out and pick the berries and the thorns, so everybody had a story to tell 
about the blackberries. So, I think it was a good thing for them 
 
Participant Interview 
Keep doing what you all do. I think that it’s a good idea and its very informative to 
the older people. I mean I have learned a lot of stuff here... they, they put on some 
good programs down here..., I’ve learned a lot of stuff about, you know, this and 
that. 
 
With blackberries growing prolifically throughout Kentucky, many of the older 
adults had the same shared experiences involving memories of blackberry picking with 
family members. Sharing their stories seemed to generate a sense of nostalgia and 
promoted socialization among the older adults despite their differences and established 
cliques. All participants reported that their primary reason for attending the center was 
the connections they were able to make with others older adults.  
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[The main reason participants come to the Senior Center] …just to talk to people 
and uh. associate...and uh...I have met a lot of new people that I probably never 
knew if I hadn't been coming down here. 
 
 
 In addition to the benefit of social connection, many participants discussed the 
challenges of affording fresh produce outside of the sampling at the Senior Center.  A 
few participants discussed searching for coupons and sale items in order to afford the 
type of food that they wanted. A majority of participants will seek out fresh produce 
when affordable, while others enjoyed frozen or canned items due to their low cost and 
convenience. Most participants reported seldom intake of blackberries prior to the 
project, ranging from every couple of months to a couple times a year. All participants 
reported that their primary blackberry supplier is the Senior Center. 
[I eat blackberries] every change I get… once every two months, I don’t get many 
chances to eat blackberries…yeah, ‘cause they cost too much at the store to buy. 
They cost way too much for that little bitty thing they gonna give you They only 
give a thing that “this big”, ain’t no way you gonna make a blackberry cobbler that 
way.  
  
Regarding the extension staff, there was desire to have an opportunity to utilize their 
specific skills in the project to allow themselves to not only gather their own data, but 
provide education directly related to their skill set. For long-term commitment to this 
project, it is necessary to benefit all parties involved. A few examples are listed below, 
which demonstrate the difference in the perception of the leadership team regarding their 
role and responsibilities.  
2017 Focus Group 
Yeah, I don’t know that I mean I have kind of felt on the periphery of it, which is 
kind of the design of the project, which is fine… I’ll be honest with you, I know 
enough about farming to know what a farm looks like and call extension agent if I 
have questions about something, but that’s about it. So, if they change something 
that would be their prerogative. 
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 2018 Focus Group  
Well, and it's, it's hard because, so I don't know how to say this without sounding 
like aggressive and mean, but like I kinda just felt like a hired laborer ... When I 
said there was like lack of research and data like me saying, “oh well they learned 
about nutrition” isn't great for my program. So, in the future when you do things 
and you want to involve multiple program areas, think about what that program 
area is going to be able to get out of it. 
 
Moving forward, the research team will work with the community leadership 
team to seek opportunities for team members who have a desire to utilize their skill set. 
The research team was not aware that the Horticulture Agent needed to include an 
education component into the blackberry project so that they could receive credit for their 
efforts. Unfortunately, the two horticulture-focused lessons included in the BerryCare 
curriculum was removed from the curriculum in 2018 because of the lack of interest by 
the older adults pertaining to blackberry bush maintenance. Moving forward the PI and 
Horticulture Agent are working to ensure the BerryCare project can be included in her 
future programming.     
 
Subtheme 3.3: the community leadership team utilized community assets to overcome a 
project barrier 
Meetings early-on between the community and research teams revealed that the 
older adults attending this particular Senior Center would likely not be interested and/or 
physically capable of maintaining and harvesting the blackberry bushes despite the 
research team choosing thornless semi-erect varieties of blackberry bushes to ease the 
burden of berry picking.  Therefore, the Senior Center needed help with the picking and 
maintenance of the bushes, which they acquired through their relationship with the 
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county Detention Center. The Senior Center director reached out to the Detention Center 
to ask if they would take on the blackberry bushes in addition to the garden, which they 
agreed to do. In addition to this connection helping to provide labor, it also served as an 




4.4 Non-BerryCare Participants and Newcomer Interviews  
 
Non-BerryCare participants were interviewed to determine reasoning for project 
declination and suggestions for project improvement to make it appealing in the future. 
Non-participants struggled to verbalize the reason behind their decision to not participate. 
One participant did say that they didn’t participate because of their dislike of the recipes. 
All newcomers and non-participants expressed interest in participating in the BerryCare 
project in the future years. Newcomers have only been attending the center for 
approximately 1-3 months prior to interviews, but did have the opportunity to receive 
blackberries and other items from the Senior Center garden during their first few months 
of membership.  
 
CHAPTER FIVE: DISCUSSION 
 
5.1 Discussion  
 
The purpose of this study was to establish a partnership amongst academia, 
Cooperative Extension, and a community Senior Center, with the intent of providing a 
sustainable and accessible source of phytonutrient-rich blackberries to older adults 
attending a Senior Center; and to increase their consumption of blackberries. The project 
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embodied a three-tier approach: 1) establish a viable partnership between three entities 
(the University, Cooperative Extension, and the Senior Center) 2) through partnerships 
maintain, harvest and provide blackberries to Senior Center participants and 3) provide 
an education component to Senior Center attendees through the outreach of Cooperative 
Extension to increase their knowledge about the health benefits of consuming fruits and 
vegetables.  
Blackberry bushes were carefully considered by the research team as the crop of 
choice because of their ease of growth throughout Kentucky; they are considered a 
superfood that is cost prohibitive to low-income populations; and can be easily harvested 
by populations across the lifespan ("Harv Womens Health Watch," 2013). The three 
varieties planted at the Senior Center, Osage, Ouachita, and Natchez are thornless and 
semi-erect bushes that grow upwards to eye level. These characteristics ease the burden 
of maintenance and harvesting, particularly for an older adult.  Despite the careful 
selection of the perennial crop by the research team, qualitative data revealed the 
community leadership team to have strong feelings against the selection of blackberry 
bushes especially in 2017 when the bushes were barren and still being established, 
leaving the logistics of caring and harvesting of the fruit-baring bushes as an 
overwhelming unknown. The anxiety over the care and maintenance of the blackberry 
bushes lessened in 2018 once the bushes bared fruit and blackberries were harvested and 
enjoyed by the older adults. The successful harvest likely increased the confidence of the 
community leadership as it demonstrated that their creative solutions along the course of 
the project allowed the Berrycare program to move forward.  
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Throughout the delivery of the BerryCare program, the communication between 
the community and research teams allowed for constant evaluation with respective 
modifications to take place. Collins et. al., noted that consistent revisions and adjustments 
to a program caters to the uniqueness of the target population, which has been found to 
increase participation and retention rates as well as increased program involvement 
among stakeholders (Collins, Murphy, Nair, & Strecher, 2005). In the current study, 
modifications were made throughout the implementation of BerryCare in an attempt to 
better engage older adults in the nutrition education lessons and program evaluation, as 
well as to decrease the frustration experienced by the community leadership team in 
regards to maintaining the blackberry bushes.   
To increase participation among older adults when they grew inattentive during 
nutrition education sessions the FCS agent reduced lesson length, provided recipe 
samples, and increased the font of lesson handouts along with including engaging 
photographs. Providing food samples and sharing stories were the most effective means 
to engage this particular audience of older adults during the lessons.  To retain 
participants in the evaluation component of the program the length of post-questionnaires 
was shortened and older adults were offered a $10 gift card for completing the 
questionnaires.  Despite these efforts, the older adults were resistant to participating in 
post-measurements and questionnaires, resulting in a very high attrition rate.    
Another adjustment made, although expected, was identification of a new source 
of labor for blackberry bush maintenance since the Senior Center participants were not 
going to provide the labor. The need for a labor was not surprising because the community 
leadership team voiced this concern at the early stages of program development and 
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baseline data revealed participants to have moderate levels of physical function and an 
average of 2.6 self-reported health conditions. If measurements would have been taken on 
all older adults present at the center the average physical function score would have 
decreased while the number of self-reported health conditions would have increased.  
Once it was evident that the older adults were not physically capable or motivated 
enough to assist in blackberry crop maintenance or berry picking the community leadership 
team utilized their resources and found assistance through their county Detention Center. 
The Detention Center inmates picked and maintained the bushes at no cost to the Senior 
Center and resolved the issue of providing non-technical horticulture labor. Overall in 
2018, it was the strong communication between community organizations that led to the 
seamless system of weekly blackberry harvest by the inmates and utilization by the Senior 
Center during blackberry season.  
Although tumultuous after the first year, the community-academia partnership 
established for the BerryCare program contained many of the attributes identified by Wolff 
& Maurana believed to be critical to the success of an intervention implemented through a 
community-academia partnership. In the current study, having these characteristics likely 
allowed the partnerships to remain intact and strengthen among all partners following the 
2018 blackberry season. These partnership attributes include: (1) creation and nurturing of 
trust; (2) respect for a community’s knowledge; (3) community-defined and prioritized 
needs and goals; (4) mutual division of roles and responsibilities; (5) continuous flexibility, 
compromise, and feedback; (6) strengthening of community capacity; (7) joint and 
equitable allocation of resources; (8) sustainability and community ownership; and, (9) 
sufficient funding periods (Wolff & Maurana, 2001).   
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Despite the research team’s best efforts to gain trust of the community partners 
and involve them in the decision-making process at project initiation, unplanned 
dynamics between the research and community leadership teams, as well as the 
community leadership team’s past experiences with the University, likely stifled the 
community leadership team in voicing their concerns regarding the selection of 
blackberry bushes as the perennial crop. Fortunately, our process evaluation methods 
revealed the angst of the community leadership in September 2017 and allowed for a 
reaction by the research team well before the fruit-baring summer of the 2018 blackberry 
season. The strong foundation of our partnership allowed for productive discussions 
regarding project challenges, potential solutions moving forward, project purpose, and re-
visiting the roles and responsibilities of the community leaders and research team. Going 
through this process of compromise and feedback along with the successful harvest of 
blackberries, likely contributed to the feelings of positivity on the part of community 
leadership team in regards to the blackberry bush aspect of the BerryCare program. A 
sense of self-sufficiency and ownership over the bushes on the part of the community 
leadership team emerged from the 2018 focus group/interviews, which is also an attribute 
associated with successful community-academic partnerships (Wolff & Maurana, 2001). 
Overall, many of the partnership attributes thought to contribute to a successful 
community-academia partnership is present in the BerryCare program.  
Grounded in the SEM for behavior change, the BerryCare program was designed 
and implemented to engage multiple levels of the SEM, in which the community-
academic partnership was rooted in the foundation of the program design. The nutrition 
education lessons, provided by extension agents, addressed the individual and 
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interpersonal levels of the SEM.  The lessons were intended to increase nutrition 
knowledge of the older adults as well as their understanding of planting and maintaining 
blackberries while fostering relationships among the older adults by encouraging them to 
talk to each other and the extension agents during group discussions. The topic of 
blackberries helped dissolve group divides and cliques among older adults, even if only 
temporary, during the nutrition education lessons. BerryCare was purposefully 
implemented at the organizational level of the SEM by partnering with an established 
organization, a Senior Center that had a consistent and recurrent audience of older adults, 
the target population of interest. The nexus of the BerryCare program was the community 
level of the SEM in which we leveraged the services, structure and existing relationships 
among Cooperative Extension, the Senior Center and the Detention Center to implement 
the program. The macro or policy level encompasses the continuous process of program 
evaluation as well as the community partnership with an academic institution that could 
allow for representation at the state and local level to help endorse policy change 
(Fitzgerald & Spaccarotella, 2009). 
Overall, implementing BerryCare at multiple levels of the SEM resulted in older 
adults having increased access to blackberries at no cost, which promoted their intake of 
the phytonutrient-dense berries. As interviews revealed, the older adults often omitted 
blackberries from the diet due to lack of affordability and short shelf life. Moving 
forward, the community leadership and research teams will continue to communicate to 
identify challenges and resolutions pertaining to the BerryCare program.  For example, to 
address the identified need from 2018 for skilled horticulture labor, the Horticulture 
Agent has identified potential solutions as recruiting local master gardeners to adopt the 
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blackberry bushes as their project, or training other interested community members in the 
horticulture techniques needed to care for the bushes. 
As well, with the foundation of BerryCare being rooted in the SEM, by building 
the program into existing systems and relationships of community organizations lends 
itself to being a sustainable and scalable model that can be adopted by other county 
Senior Centers or community entities partnering with FCS and Horticulture/Agriculture 
and Natural Resources Cooperative Extension Services. As such, carefully designating 
future community partners with the lessons learned from the current study is a critical 
step in scaling up this model to support the dissemination and implementation of 
BerryCare in a receptive fashion without risk of marginalizing members of a target 
population (Drahota et al., 2016). 
As mentioned previously, the education component of BerryCare was difficult to 
implement and assess in this particular older adult population because of challenges with 
cognition, low health literacy, lack of interest and resistance to complete questionnaires. 
The majority of BerryCare participants were motivated by the snacks during the education 
lessons, not the actual lessons delivered. The lack of interest in the lessons was not unique 
to the BerryCare program as the FCS agent consistently experienced their lackluster 
reaction to the content of her monthly nutrition education lessons, but enthusiasm for food 
samples, which aligned with the 2017 and 2018 qualitative data collected from both the 
community leadership team and the older adults.  Therefore, it was no surprise that the 
plate waste results and interviews with the older adults revealed that the older adults were 
eating the blackberries and the provision of the free blackberries from the Senior Center 
increased their consumption of blackberries.  Thus, the intervention was successful at 
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increasing blackberry consumption among Senior Center participants and hence 
phytonutrient intake. Another study strength was the opportunity for the participants to 
engage with one another over fond memories related to enjoying and preparing 
blackberries in their past, which likely positively affected mental health, although was not 
measured in the current study (Litt et al., 2011).    
 
5.2 Study Limitations 
 
A study limitation however, was the inability to carry out the original intention of 
the study design, which was to have the older adults pick the berries and benefit physically 
and mentally from environmental engagement (Litt et al., 2011).  This lack of motivation 
and other physical and social determinants presented challenges in engaging and promoting 
health behavior changes among this distinct population group. However, implementing 
BerryCare at a different Senior Center could result in older adults participating in the 
gardening portion of BerryCare. 
 Another study limitation was the high attrition rate that prevented BerryCare 
researchers to assess potential health benefits of the intervention. Many participants voiced 
that they come to the center to be around people and to receive a free, hot meal.  Therefore, 
it was not surprising that the majority of this particular older adult population did not 




BerryCare demonstrated an established partnership between a community and university. 
Although participants were uninterested in physical engagement with the blackberries 
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(i.e. picking, weeding, etc.) and seemingly unmotivated by education and lessons, a 
majority reported enjoying the project and expressed interest in future engagement. As 
physical function and other demographic measures revealed, this population was at risk 
not only related to their age, but due to low physical function scores and current health 
status. All these factors presented challenges when engaging with the participants. 
Although presenting as a difficult group to educate at times, the program was successful 
in increasing blackberry intake through the recipes and a plate waste study as well as 
neutralizing the “clique” mentality at the center. The community leadership team was 
initially daunted by the project with request for deliberation and communication. When 
bushes began to bear fruit, the mentality shifted to a more positive tone of excitement 
towards future program planning and opportunities. Built environments have received 
much attention in the public health arena for their ability to improve physical and mental 
health as well overall quality of life (Evans, 2003). Community-academia partnerships 
establish a fruitful connection that allows research to go beyond publication and to the 
communities that yield the most benefit. This feasibility study successfully demonstrated 
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